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Abstract
Objective: This study aimed to determine the prevalence
of intestinal parasitic infections among school children in
rural and urban areas of the Ibb region in Yemen.
Methods: In this cross-sectional study, participants were
randomly recruited from both urban and rural areas. A
total of 258 stool specimens from 112 boys and 146 girls
were analysed. All samples were examined using both
direct and concentration methods to identify microscop-
ically possible diagnostic stages of intestinal parasites.
Results: Of the 258 samples studied, 148 students were
found to be positive for at least one parasite infection
with an overall estimated prevalence of 57.4%. Of the 138
children from urban areas, 89 (64.5%) were found to be
infected, whereas 59/120 (49.2%) students from rural
areas were infected. The infection was statistically higher
in urban areas (X2 ¼ 6.164, P ¼ 0.013). The infection rate
was highest among the age group 10e11 years (31.8%)
followed by 12e13 years (28.4%). Infection rates of
23.6% and 16.2% were recorded among 8- to 9-year-oldsy. This is an open access article under the CC BY-NC-ND license
.1016/j.jtumed.2015.10.006
A.S.R. Alsubaie et al.14and 14- to 15-year-olds, respectively. The distributions of
parasites among school children detected in descending
order were: Entameba histolytica (33.7%), Giardia lamblia
(23.6%), Ascaris lumbricoides (14.3%), Trichuris trichiura
(9.3%), Hymenolepis nana (6.2%), Schistosoma mansoni
(3.1%), Ancylostoma duodenale (1.2%), Enterobius ver-
micularis (0.8%) and Strongyloides stercoralis (0.8%).
Conclusions: This study showed that infection by intes-
tinal parasites is prevalent among school children and can
be a crucial public health problem. This study emphasizes
the need for public health interventions to tackle this
problem.
Keywords: Environmental health; Parasitic infections; Public
health; Rural and urban areas; School health
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Parasite infections have worldwide distribution, but are
mostly prevalent and endemic in tropical and subtropical
countries, particularly in rural communities with poor sani-
tation. The World Health Organization (WHO) and UNI-
CEF 2006 reported1 that at the beginning of the Water for
Life decade, 1.1 billion people did not have access to an
improved source of drinking water. Furthermore, 84% of
the population without access to an improved source of
drinking water live in rural areas. Unfortunately, 2.6
billion people, more than 40% of the world’s population,
do not use a toilet, but defecate in the open or in
unsanitary places.2 Therefore, if the current trend persists,
nearly 1.7 billion rural dwellers will still not have access to
improved sanitation by 2015.
The pattern of distribution depends mainly on the avail-
ability of certain conditions required by parasites, conditions
such as suitable climate, human activity, population move-
ment and poor sanitation.3 Furthermore, intestinal parasites
are prevalent where poverty prevails, where sanitation is
inadequate or non-existent and where more health aware-
ness and care are needed; these are factors that should be
considered in most developing countries, particularly in rural
areas.4
Intestinal parasites, including Schistosomiasis, which is a
major cause of morbidity, are directly correlated with
poverty and poor sanitation. According to WHO,4
schistosomes are the primary cause of morbidity and
mortality in the tropics, after malaria. Their spreading is
closely interwoven with the customs and habits of the
individuals in the community. It has been estimated that
out of 500e700 million people in 77 countries exposed to
potential schistosomal infections, 200 million are actually
infected.5 The transmission of intestinal parasites is
effected directly or indirectly by objects contaminated with
faeces. These include food, water, nails, and fingers,indicating the importance of faecal-oral human-to-human
transmission. Moreover, agriculture and food production
(e.g., raw vegetables) can be one of the main sources of
parasitic infections.6 Interestingly, soil-transmitted parasites
are more prevalent in regions where warmth and moisture
are abundant. Khuroo et al. (2001) reported that an esti-
mated 1.4 billion people are infected with Ascaris lum-
bricoides worldwide, and the intensity of infection is highest
in children under 10 years of age. Indeed, Trichuris trichiura
is common among children, particularly among children
under five years of age; it causes severe infection and serious
clinical problems.7 Furthermore, parasites with direct life
cycles, such as Entameba histolytica, Giardia lamblia,
Hymenolepis nana and Enterobius vermicularis, are spread
more easily and more commonly among children.
In Yemen, several studies have been conducted to inves-
tigate the profile of parasitic infections among different
populations in Yemeni communities. Studies by Farag et al.,
19858; Azazy and Al-Tair, 1999,9 Al-Hadad and Al-Sabri,
1998,10 Azazy and Raja’a, 2003,3 Raja’a and Mubarak,
2006,11 and Al-Shibani et al., 200912 were carried out on
the Yemeni population in different districts, but no similar
study was conducted in Ibb Governorate. Therefore, the
primary aim of the current investigation is to unveil the
status of infection with intestinal parasitosis. The
prevalence of parasitic diseases among school children
occupying rural and urban areas was emphasized.Materials and Methods
This cross-sectional study was conducted in rural and
urban areas, and the field investigation was conducted in
October and December, 2010 in Ibb, Yemen. A multi-stage
random sampling method was followed to select the study
sample size. A total of four schools were selected from both
areas (two from rural and two from urban areas) using a
simple random sampling technique. The students were
selected following systematic methods, yielding 258 stool
samples from boys and girls attending primary schools. The
school children were cooperative, and the selection of schools
was conducted with the informed consent of the educational
authorities and the agreement of each school head-master.
Participants were informed prior to their inclusion in the
study; they were selected randomly, and their ages ranged
from 8 to 15 years old.
Standard guidelines for the collection of specimens for
laboratory testing were followed. Before beginning specimen
collection, we explained the procedure to the schools’ prin-
ciples and students. During collection of the specimens, we
followed appropriate precautions for safety to avoid
contamination and take a sufficient quantity of material (as
guided by the laboratory tests). For stool samples, expert
health workers collected the samples, placed them in a cold
box and immediately transported them to the laboratory as
quickly as possible. Each specimen was assigned with a
unique identification number and labelled by the collection
team. Each label contained the: student’s name, unique
identification number, specimen type, date and place of
collection, and the name or initials of the specimen’s collec-
tor. The investigations commenced as soon as possible after
the samples were received.
Table 2: Age distribution of parasitic infection among the
school children in rural and urban areas.
Age group in years Distribution of
positive cases
Age-specific rates
8e9 (n ¼ 61) 35 (23.6%) 35/61*100 ¼ 57
10e11 (n ¼ 68) 47 (31.8%) 47/68*100 ¼ 69
12e13 (n ¼ 66) 42 (28.4%) 42/66*100 ¼ 63
14e15 (n ¼ 63) 24 (16.2%) 35/63*100 ¼ 38
Total (N ¼ 258) 148 (100%) N/A
Parasitic infections among school children in rural and urban areas 15Samples were collected and then transported to a
specialized laboratory in Ibb city for microscopic examina-
tion. Parasitological examinations of the samples were car-
ried out within two hours of collection using direct, fresh
physiological saline. Logol’s iodine wet smears and formalin-
ethyl acetate sedimentation techniques were also performed.
All specimens were examined microscopically for protozoan
cysts (or trophozoites) as well as for helminthes ova or
larvae. Direct microscopic examinations of samples were
performed as follows: a drop of fresh physiologic saline was
placed onto a slide and a drop of Logol’s iodine was added.
Subsequently, material from the interior of the faecal sample,
as well as the surface, was added into the same slide. When
the specimen consisted mainly of blood and mucus, it was
examined directly with a coverslip without saline. Thickness
of the wet mount was taken into consideration and prepared
to produce the ideal microscopic image. The coverslip was
used to keep the preparation from drying for as long as
possible. Systematically, the entire coverslip area was scan-
ned using the 10 objective; the area was then scanned under
higher magnification using the 40 objective. All prepara-
tions were examined microscopically, and several micro-
scopic fields were examined with a 40 objective before
reporting a specimen as negative.
Formol-ethyl acetate (sedimentation) concentration
technique was performed as follows: a small part of any
specimen was taken into a test tube (15 ml) and fixed in 10%
formal-saline solution (7 ml). Each sample was filtered
through two layers of medical gauze into a wide beaker, the
filtered liquid was added to a test tube, 3 ml of ethyl acetate
was added and was vigorously shaken. The resulting mixture
was separated into three layers and centrifuged at 1500 speed
for 5 min. Finally, the supernatant was discarded; using a
plastic dropper, the sediment was taken into a microscopic
slide and examined at 10 and 40. Data presented in our
study were analysed using Epi-Info version 6 (Centre for
Disease Control Atlanta Georgia, USA).Table 3: The distribution of parasites among infected school
children in rural and urban areas.Results
A total of 258 stool samples were collected from children
attending primary schools in rural and urban areas in an
attempt to determine the prevalence of infection with intes-
tinal parasites in school children in Ibb Governorate in
Yemen. The results presented in Table 1 indicate that 148
children were positive for at least one parasite, constituting
an overall prevalence of 57.4%. The results also reflected
that the proportion of infection was significantly higher in
urban areas than in rural areas. Among 138 and 120Table 1: Prevalence of parasitic infection among school chil-
dren in rural and urban areas.
Area Prevalence of infection
Number of examined Number infected Percent (%)
Rural 120 59 49.2
Urban 138 89 64.5
Total 258 148 57.4
X2 ¼ 6.164, P ¼ 0.013.samples from children occupying an urban and rural areas,
89 (64.5%) and 59 (49.2%) were infected, respectively
(X2 ¼ 6.164, P ¼ 0.013).
The distribution of infection among the different age
groups is clearly shown in Table 2. The infection rate was
high among the age group 10e11 years (31.8%) followed
by 12e13 years (28.4%). Infection rates of 23.6% and
16.2% were recorded among 8e9 years old and 14e15
years old, respectively. Age-specific rate of infections
showed similar trends. The results indicated that the age-
specific group infection rates were higher among the age
group 10e11 years old (69%) followed by 12e13 years old
(63%), compared with age-specific infection rates among 8e
9 years old (57%) and 14e15 years old (38%). Furthermore,
the distribution of parasites among school children in both
areas is recorded in Table 3. Prevalence rates of 33.7% and
23.6% were recorded for E. histolytica and G. lamblia,
respectively. A. lumbricoides gave a prevalence rate as
14.3%, and T. trichiura 9.3%. H. nana had a prevalence
rate of 6.2%, and Schistosoma mansoni of 3.1%. The
prevalence rate 1.2% was reported for Ancylostoma
duodenale, whereas the lowest prevalence rate 0.8% was
recorded for both E. vermicularis and Strongyloides
stercolaris 0.8%. Interestingly, the pattern of infection
between boys and girls indicated that infection among boys
was significantly higher (66.15%) than infection among
girls (50.7%), which (X2 ¼ 6.135, P ¼ 0.019) is recorded in
Table 4.
Furthermore, multipliable infections were clearly identi-
fied (Table 5). The results collectively indicated that 80
(54.1%) of the positive cases were infected with one
parasite, whereas 47 (31.8%) were infected with twoParasites Number (%)
Entameba histolytica 87 33.7
Giardia lamblia 61 23.6
Ascaris lumbricoides 37 14.3
Trichuris trichiura 24 9.3
Hymenolepis nana 16 6.2
Schistosoma mansoni 8 3.1
Ancylostoma duodenale 3 1.2
Strongyloides stercoralis 2 0.8
Enterobius vermicularis 2 0.8
Note: Some of the school children were infected with more than
one parasite.
Table 4: Gender distribution of parasitic infections among
school children.
Parasites Boys
(n ¼ 112)
No. (%)
Girls
(n ¼ 146)
No. (%)
P-value
Entameba histolytica 45(40.2) 42 (28.8) 0.055
Giardia lamblia 36 (32.1) 25 (17.1) 0.005
Ascaris lumbricoides 15 (13.4) 22 (15.1) 0.703
Trichuris trichiura 9 (8.0) 15 (10.3) 0.540
Hymenolepis nana 6 (5.4) 10 (6.8) 0.622
Schistosoma mansoni 5 (4.5) 3 (2.1) 0.268
Ancylostoma duodenale 1 (0.9) 2 (1.4) 1.000
Strongyloides stercoralis 1 (0.9) 1 (0.7) 0.623
Entrobius vermicularis 1 (0.9) 1 (0.7) 0.623
Note: Each row indicates independent results of the cases infec-
ted by the specific parasite.
Table 6: Prevalence of parasitic infection associated with the
source of drinking water in the study areas.
Parasites Drinking water source P-value
Other sources
(n ¼ 100)
Piped system
(n ¼ 158)
(%) No. (%) No.
Entameba histolytica 23.0 23 40.5 64 0.004
Giardia lamblia 13.0 13 30.4 48 0.001
Ascaris lumbricoides 13.0 13 15.2 24 0.625
Trichuris trichiura 10.0 10 8.9 14 0.759
Hymenolepis nana 6.0 6 6.3 10 0.915
Note: Each row indicates independent results of the cases infec-
ted by the specific parasite, and multiple parasites were isolated
from one another in the samples from infected school children.
A.S.R. Alsubaie et al.16parasites, 15 (10.1%) were infected with three parasites and
only 6 (4.1%) were infected with four parasites. Indeed,
drinking water plays a crucial rule in the distribution of
many parasites. Table 6 demonstrates the pattern of
infection in rural as well as urban areas according to the
source of drinking water. In this regard, the prevalence of
E. histolytica and G. lamblia was higher among children
drinking piped water than among those drinking water
from other sources (P < 0.05).Discussion
Collectively, results indicated the prevalence of intestinal
parasitosis, one of the most important public health prob-
lems, among school children in the study area. This conclu-
sion was supported by the results presented in Table 1, where
the prevalence (57.3%) was considerably higher than the
prevalence previously reported from the Sana’a and Hajah
governorates in Yemen.3,9,13 Lower trends were previously
reported by Al-Shibani among orphaned children from
Sana’a city,12 as well as among school children in rural areas
as reported by Raja’a and Mubarak.11 On the regional level,
the prevalence of intestinal parasitosis in the current study is
markedly higher than in Beheira Egypt (38.6%)14 or
Palestine (16.6%).15 The results in the current study also
reveal a higher rate of infection than reports from some
developing countries such as Pakistan 31%16 and
Bangladesh 33.8%.17
A high prevalence rate of intestinal parasitosis (92%) was
reported earlier in some rural settings in Vietnam.18
Interestingly, prevalence of intestinal parasitic infections inTable 5: Multiplicity of parasitic infections among school
children in rural and urban areas.
Infections multiplicity Number of cases Percent (%)
One parasite 80 54.0
Two parasites 47 31.8
Three parasites 15 10.1
Four parasites 6 4.1
Total 148 100.0the present study was significantly higher in urban than in
rural areas (P ¼ 0.013). In accordance with the unexpected
results, Azazy and Al-Taiar9 reported similar findings in
Sana’a governorate. Indeed, similar findings have been
reported from Alexandria in Egypt, reporting intestinal
parasitosis was more prevalent in urban areas than the
rural area.19 Furthermore, an earlier study conducted in
southern Malawi revealed that the prevalence of
helminthes infection was significantly higher in subjects
residing in urban areas than those in rural areas with a
value of 16.5% vs. 3.6%, respectively.20
Findings from this study indicated that the highest
infection rate (31.8%) was among the age group 10e11 years
and that the lowest infection rate (16.2%) was among the age
group 14e15 years. Our data showed that the infection rates
were higher among boys than among girls with a clear sig-
nificant difference (P ¼ 0.019). It is probably difficult to give
a frank explanation for such an observation, but it can be
speculated that boys are more exposed to out-door eating
habits and/or poor personal hygiene behaviours compared to
girls. In particular, boys appeared to have a higher preva-
lence rate of giardiasis (32.1%) than girls (17.1%), and the
difference was highly significant (P ¼ 0.005).
The prevalence rate of G. lamblia infection was also pro-
foundly high (23.6%). The Al-shibani et al. study reported a
rate of infection ranging between 10.4 and 23.2%12 among
orphanage children in Sana’a city, which supports the
results presented in this investigation. Moreover, infection
with intestinal protozoan E. histolytica and G. lamblia was
expected to be high. This can be attributed to the easy
means of transmission and the nature of direct faecal-oral
contamination (particularly through drinking water).
Concerning parasitic infections with relation to gender,
our findings showed agreement with a report by Al-Hindi
and El-Kichaoi15 from Palestine which revealed that males
were more susceptible to infection (59.3%) than females
(40.7%). With respect to parasite species, results in the
current study are incompatible with results by Azazy and
Raja’a,3 who reported that the prevalence of intestinal
protozoal parasites, particularly E. histolytica, was the
predominant parasitic infection. This is contrary to a
report by Al-shibani et al.,12 Azazy and Al-Taiar,9 but in
agreement with Raja’a and Mubarak.11
Parasitic infections among school children in rural and urban areas 17Regionally, the lower prevalence rates for both parasites
were found in Palestine, namely, in Gaza city.21 The
prevalence of G. lamblia in the current study was lower
than reports from Jordan (61.5%)22 and Iraq (33.5%).23
Giardiasis tends to be more common in children than
adults. The prevalence of infection among children world-
wide has been found to range from 1% to 36%, and occa-
sionally may be as high as 72%, depending on the age group
and country.24
The results in the current study revealed that the preva-
lence of infection with E. histolytica and G. lamblia was
significantly higher in urban areas than in rural areas. The
higher rate of giardiasis among children in urban areas
(31.9%) compared to rural areas (14.2%) was previously
reported in Pakistan.25 Interestingly, the prevalence of
E. histolytica and G. lamblia was higher among children
drinking piped water than among those drinking water
from other sources (P < 0.05). As Thompson previously
reported,26 giardiasis and amebiasis are transmitted by the
faecaleoral route, and direct person-to-person spread is
common and in most cases; it is associated with contami-
nated drinking water but also occasionally by recreational
activity in still water. It is perhaps difficult to formulate an
explanation for this observation, that is, that children
drinking piped water were found to be infected with these
two parasites more than those drinking from other sources.
However, we can hypothesize that the water might be
contaminated from the main source, or the piped water was
exposed to cross-contamination with sewage (i.e., due to
poor storage and leakage). In addition, and more impor-
tantly, poor sanitation and personal hygienic behaviours
could be among the reasons. However, further study to
investigate such observation is recommended.
By contrast with the intestinal protozoal parasites, prev-
alence rates of intestinal helminthes in the current study were
found to be lower, particularly for T. trichiura, A. duodenale,
Strongyloides stercoralis and E. vermicularis; this finding is in
disagreement with those reported by Al-Haddad and
Assabri.10
The distribution of intestinal helminthic infections in this
study was relatively similar in both urban and rural areas,
and there were no significant differences in the results ob-
tained between the two study areas. This may be attributed
to the similar life-style and eating habits of urban and rural
people in the targeted population. Our results disagree with
previous reports that reported a higher prevalence of hel-
minthic infections, particularly for A. lumbricoides, S. man-
soni and Trichuris saginata, in rural settings than in urban
communities.9
In the current study, neither T. saginata nor Fasciola
species were detected through this investigation, and the rate
of S. mansoni infection found in this study was largely lower
than the rates previously reported from Marib,27 Ibb10 and
Sa’da.28 However, results presented in this work were
relatively similar with the study conducted in Sa’da.11
In Yemen, there are climatic variations from one
geographical area to another; in addition, the variations in
personal health habits create the differences in the rate of
prevalence of S. mansoni, even within the same community.
Larvae of S. stercoralis were detected in fresh faecal samples
only in two cases (0.8%), and A. duodenale ova were detected
in three cases (1.2%). The prevalence of strongyloidiasis andanchylostomiasis infections was low, but this is not surprising
if we take into consideration the previous studies that have
been carried out in various parts of the country. Most similar
studies indicated either similar results10 or the absence of the
two parasites.3,9,11,12 In this study, no attempts were made to
investigate infection rates by employing specific (Harada-
Mori) techniques for detecting larvae of S. stercoralis29;
neither was the scotch tape technique for investigating
E. vermicularis employed. The shortcomings of this study
perhaps made the rate of E. vermicularis infection clearly
low among the most susceptible group, that is, school
children.
Conclusions
In conclusion, the high prevalence of both protozoal and
helminthic parasites reported in this study revealed poor
sanitation and environmental contamination as a public
health problem among school children in the area. In gen-
eral, the high prevalence of parasites among the student
population in the community is greatly influenced by the
customs, behaviours, personal hygiene, and health services,
whether clinical (e.g., rapid diagnosis and treatment) or
preventive (e.g., health education, the control of intermediate
hosts (snails) in certain infections). The detection of parasites
transmitted by autoinfection among individuals in a com-
munity represents a high risk.
The findings reported in this investigation confirm the ur-
gent need for periodical examination, proper diagnosis and
treatment for infected students. The expansion of medical and
health services for an improvement in community health must
enforced by a health education program. In particular, school
health services, including proper sanitation and better personal
hygienic behaviour awareness, should be promoted. More-
over, special emphasis should be given to effective preventive
intervention, such as health education programs targeting
schools and the community as the main priorities of the pre-
ventive medicine and school health services authorities.
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